Fig. 9. Continued

Two conflicting matters have been reported: that
intramedullary high intensity on T2-weighted MRI cor-
related with the prognosis after surgical treatment [24]
and that it did not [28]. In patients with this signal
change, operative results have been reported to be
unsatisfactory by many authors, with no contradictory
satisfactory results. Consequently, the clinical guide-
lines committee reported that this signal change in the
spinal cord was not always a factor in unsatisfactory
operative results, although there is some possibility of
unsatisfactory operative results [1].

Myelography and CT-Myelography

The roles of myelography and CT-myelography are
limited for making surgical decisions about decom-
pression levels. Myelography is an invasive procedure,
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and in most cases of OPLL it is unnecessary for a diag-
nosis when MRI is available. Myelography in flexion
and extension positions may be indicated when a
dynamic factor is suspected to be importantly involved
in neurological deterioration [14]. CT-myelography has
spatial resolution superior to that of MRI and is indi-
cated when cervical radiculopathy is present or if MRI
is difficult to perform for identifying the responsible
level [4].

Circumscribed-Type OPLL

Circumscribed-type OPLL is mainly located posterior
to the intervertebral disc space (Fig. 9). We have seen
some cases of this type of OPLL during follow-up MRI
of disc herniation, as shown in Fig. 10A,B.
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Fig. 10. Circumscribed-type OPLL seen at the follow-up of
disc herniation in a 42-year-old-man. A, a Plain radiograph
shows slight kyphosis in C3-C4 on his first visit to our hospital
on June 22, 1994. Radiographs at 5 years 6 months (b) and at
11 years (c} after the first examination show a progressively
ossified mass behind the intervertebral disc space at C3-C4.

His neurological symptoms disappeared spontaneously. B T1-
weighted sagittal (a) and axial (b) MRI scans on his first visit
show a herniated intervertebral disc at C3-C4. At 11 years after
the first visit, T2-weighted sagittal (c) and axial (d) MRI show
a low signal intensity mass at C3-C4. e OPLL is detected by
CT
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Progression of Cervical OPLL in
Its Natural Course and
Its Postoperative Course

It is well known that ossification is often progressive
during the natural course of the disease (Fig. 11). Okano
et al. reported, in 218 patients with an average follow-
up of 6 years 8 months, that the incidence of longitudi-
nal progression was 41.3% and the incidence of
thickness progression was 26.1% [29]. OPLL often
progresses after surgery, which may cause late-onset
neurological deterioration (Fig. 12). Chiba et al. [30]
conducted a multicenter study to investigate the occur-
rence of postoperative progression and to elucidate the
possible risk factors in a large-scale patient population.
This was the first multicenter study to investigate the
incidence of OPLL progression after posterior decom-
pression by using a novel computer-assisted measure-
ment method. They analyzed 131 plain radiographs
acquired immediately after surgery, 126 radiographs at
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1 year, 131 radiographs at 2 years, and 44 radiographs
at 5 years. The 1-year incidence of postoperative pro-
gression was 38.9% in 126 patients, and the 2-year rate
was 56.5% in 131 patients; these results were compara-
ble to results from other studies. The mean progression
at the upper and lower ends of the ossified lesions was
1.5+ 2.2 and 1.3 = 2.3mm at 1 year, and 2.4 £ 3.7mm
and 2.4 £ 7.0mm at 2 years postoperatively, the mean
progression in terms of thickness was 1.1 + 1.1 mm at 1
year and 1.4 + 1.3mm at 2 years. The results of their
study demonstrated that most of the progression in the
ossified lesion occurred during the first 2 years after
surgery (incidence 56.5%) and increased by less than
15% thereafter until 5 years postoperatively (incidence
71%). The risk of postoperative progression was higher
in younger patients (<59 years of age) and those with
mixed- or continuous-type OPLL than in older patients
(>60 years of age). During the natural course of OPLL
progression, the rates of progression for younger and
older patients were not significantly different [31].
Taketomi reported that the rate of OPLL progression

Fig. 11. Natural progression of cervical OPLL in a 55-year-old
man. a Cervical lateral radiograph shows continuous-type
OPLL extending over C2 and C3 and segmental-type OPLL at
Cé6. b Radiograph obtained 11 years after the first radiograph

shows progression in both the width and the length of the
OPLL. His neurological symptoms did not progress during
these 11 years
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Fig. 12. Postoperative progression of cervical OPLL in a
42-year-old woman. a Radiograph shows a small area of
segmental-type OPLL at C4 and at C5 before the operation.
b T2-weighted sagittal MRI shows spinal cord compression

was also significantly higher in patients undergoing
surgery than in those treated conservatively [32]. This
may be partly due to biological stimulation after decom-
pression, such as changes in the biomechanics of the
cervical spine or changes in the microcirculatory envi-
ronment in the spinal canal [33,34].

Another consideration is the change in OPLL type
from segmental to continuous. The segmental type
develops into the continuous type in a limited number
of patients [1,32]. Chiba et al. reported that the OPLL
type changed in 5 (3.8%) of 131 patients during a 2-year
follow-up period [30]: 2 mixed type in 55 patients
(3.6%), 1 segmental type in 11 patients (9.0%), and 1
circumscribed type in 5 patients (20%) transformed to
the continuous type.

Ossification of the Ligamentum Flavum

Although myelopathy or radiculomyelopathy due to
ossification in the ligamentum flavum (OLF) is a rela-
tively common cause of spinal canal stenosis in Japan,
it is extremely rare in Caucasian patients. This entity
was first reported in 1929 [35], although the clinical
importance of OLF was not recognized until 1960 [36].

with a high intensity area in the spinal cord at C5-Cé6. ¢ Radio-
graph at 7 years 9 months after expansive laminoplasty (sagit-
tal splitting of the spinous process) shows postoperative
progression of the OPLL

Its incidence has not been fully investigated, but it has
been reported to occur in 19.4% of Japanese persons
older than 65 years [37]. OLF is usually found in adults
over age 40 and is rare in younger adults. Both sexes are
almost equally affected. It frequently occurs in the
lower third of the thoracic or thoracolumbar regions
and usually involves two or more spinal levels [38]. OLF
occurs rarely in the cervical region, although recently
there have been isolated case reports [39,40]. Hasue
et al. reported OLF in 49 (41.9%) of 117 patients who
visited their orthopedic clinic. It occurred in the tho-
racic region in 38.5%, the lumbar region in 26.5%, and
only rarely in the cervical region (0.9%) [41].

Plain radiography and tomography play an impor-
tant role in the diagnosis and evaluation of OLE The
lesion appears as a beak-like or nodular bony density
projecting into the posterior aspect of the spinal canal.
The large lesion of OLF can be visualized clearly on
plain radiography, although it may be difficult to visu-
alize at the cervicothoracic junction owing to an overlap
with the shadow of the shoulder. CT combined with
MRI is the most useful method for obtaining an accu-
rate diagnosis as the combination of the two proce-
dures provides a proper evaluation of both the bony
changes and the extent of spinal cord compression
[42].
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The differential diagnosis of OLF is relatively easy
owing to the characteristic imaging appearance.
However, calcified ligamentum flavum, hematomas,
calcified meningiomas, and epidural calcifying heman-
giomas occasionally mimic monofocal OLF when such
lesions are located in the dorsal aspect of the spinal
canal [43].

Calcification of the Ligamentum Flavum

Calcification in the ligamentum flavum (CLE) at the
cervical spine is a rare condition, with only about 110
cases having been reported in the literature [44]. Most
patients with this lesion have been reported from Japan
[45,46]. It appears in a female/male ratio of about 6:1

Fig. 13. Calcification in the ligamentum flavum in a 74-year-
old woman. a Lateral radiograph shows oval nodular masses
in the posterior spinal canal at the C3-C4 and C5-C6 levels
(arrows). b Sagittal T1-weighted MRI shows a round area of
very low signal intensity at the corresponding location that
indents the posterior aspect of the spinal cord at the C5-C6
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[44]. CLF usually affects patients older than 60 years.
The calcifications are found in the middle and lower
cervical spine. The C5-C6 level is most frequently
involved followed by C4-C5 and then C6-C7. In many
cases calcification is seen at other sites; calcification in
the knee meniscus is most common followed by inter-
vertebral discs [45]. The pathogenesis has not yet been
fully established, although advanced age [47], mechani-
cal stress [48], and hormonal imbalance [48] have been
postulated as contributing factors. Analysis of the calci-
fled deposits in the ligamentum flavum has demon-
strated calcium pyrophosphate dihydrate (CPPD)
crystals in 51% of cases, apatite crystals in 26%, and
both in 23% [44].

The most prominent clinical symptoms are numb-
ness in the upper extremities and gait disturbance. The
most prominent neurological findings are an abnormal

level (arrow). Intervertebral disc herniation is also seen at the
C4-C5 level. c~e CT-myelography shows the calcified masses
ventral to the laminae that compress the posterolateral aspects
of the spinal cord. ¢ Unilateral nodular mass at the C3-C4
level. d Bilateral nodular masses at the C5-C6 level. e Bilateral
linear masses at the C6-C7 level
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Fig. 14. Cervical OPLL complication with calcification in the ligamentum
flavum in a 73-year-old woman. A, a Lateral radiograph shows spondylosis
with thin OPLL from C3 to C5. On lateral plain radiography the vertebral
bodies under C6 are masked by massive shadows from the shoulder girdles.
b Tl-weighted sagittal MRI shows a low intensity area from C3 to C6 and
moderate spinal cord compression caused by the anterior and posterior low
intensity mass at C4-C5. ¢ T2-weighted sagittal MRI shows a very low density
mass that indents the posterior aspect of the spinal cord at the C4-C5 level
with a high intensity signal in the cord. d T2-weighted parasagittal MRI shows
a very low intensity round mass in the posterior aspect of the spinal canal at
the C4-C5 and C5-C6 levels with a high intensity area in the spinal cord at the
C4-C5 level. B, a T1-weighted axial MRI shows severe spinal cord compres-
sion caused by anterior and posterior low intensity masses. b CT shows
bilateral calcified masses ventral to the lamina and immature ossification in
the PLL. ¢ CT-myelogram shows OPLL with spinal cord compression of the
T6 vertebral body
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deep tendon reflex, decreased tactile sensation, and
clumsiness of the hands. The clinical symptoms are not
characteristic compared with the myeloradiculopathy
due to spondylosis or OPLL [45]. The combination of
CLF and other compressive lesions, such as spinal canal
stenosis, disc herniation, and OPLL, sometimes causes
the rapid onset of severe symptoms.

Plain radiography and tomography show abnormal
shadows due to calcification on the posterior wall of the
spinal canal. CT can reveal nodular or linear masses
of high density projecting from the posterolateral side
into the spinal canal bilaterally or unilaterally. CT-
myelography clearly demonstrates the status of the
spinal canal and compression and deformity of
the spinal cord. MRI findings of CLF are similar to those
of OLE The calcification shows either no signal or low
signal intensity on T1- and T2-weighted images (Figs.
13, 14) [49].

Calcification and ossification in the ligamentum
flavum are different diseases. The former is character-
ized by calcified deposits mostly localized in the degen-
erated and thickened ligament at the cervical level, not
in continuity with the spinal lamina. The calcifications
usually do not adhere to the dura mater. In contrast,
OLF begins at the edges of the laminae near the capsular
insertion of the ligament and extends as it involves the
ligament. OLF occurs most frequently at the thoracic
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and lumbar levels and is in continuity with the laminae
[50]. The ossified material sometimes adheres to the
dura mater [47].

Ossification or Calcification of
Other Spinal Structures

The ligamentous structures outside the spinal canal,
such as the anterior longitudinal ligament, interspinous
ligament, supraspinous ligament, and nuchal ligament,
can ossify. Paravertebral connective tissue and the joint
capsules can also ossify. Although these ossifications
usually do not induce neurological deterioration, com-
plications such as dysphagia and hoarseness are recog-
nized arising from the abnormal deposition of bone in
and around the anterior longitudinal ligament [51,52).
Calcified intervertebral disc herniation rarely occurs in
children.

Typically, a calcified lesion is identified in the inter-
vertebral disc space on plain radiography. When a
lesion at the cervicothoracic junction is difficult to
identify, tomography is helpful. CT and MRI show the
extradural ossified mass compressing the spinal cord
(Fig. 15) [53]. The symptoms from the herniation
usually regress, and spontaneous resorption of the

Fig. 15. Calcified intervertebral disc her-
niation in a 13-year-old girl.a T1-weighted
sagittal MRI shows a large extradural
mass, of very low signal intensity, in the
spinal canal at the C7-T1 level, causing
severe compression on the spinal cord
posteriorly. Low signal intensity areas of
the calcified discs are also seen at the C7-
T1 and the T1-T2 levels. b Coronal tomo-
gram shows calcified intervertebral discs
at the C7-T1 and T1-T2 levels. ¢ CT shows
a calcified intervertebral disc protruding
into the spinal canal at the T1 vertebral
body level
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calcified lesion can be expected to develop within a few
weeks to months. In general, conservative treatment is

recommended, and the prognosis is excellent, although 10.
surgical treatment is required in patients who develop
progressive neurological deterioration. 1
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BRFEH O ANHEEYD D5 3ME Thh
B, TDL) BHBIELRVL, EEEGOHE
DELEBOBRITAL 2 TIdRV., KEBHOSER
BHEBIRALV =7 2 &2 & 5 S BREBEOEIRT
Y, FEGITIIBRSHAOEGEZ2ME T, I
UTOHERE, BEROTEZFD L. Ls Mk
BRI A TERCHAIEEHOHERL Mg TS
5. FEHATFATIZBIT B zer0 0) & trace
(1) DEGHIGEOHETH L0, TR
WEEDEFHIIT A MRS SR L
PHHATT 5.

A. TRZHCEDS

FHZEHT 2 B8B021T, BT rzen
TE5DEMEBREOATH Y, MZICL ) FHER
TTETE L. 20K, EHMESGEOSMIE, Wi
BB S Tacoby #) 2TL4—5 HITH B LA
HZzL%2 (B1). EEOMZERITEROHRIC
ERRIZENG 2 EATE 528, HEOMZEEATE



PRI B IUE, BISSTEESNS. B
B ORISR0 BFTHIZEH-PRM 2 i3 i, &k
EICBITAEREZZMCE S, JOHERE & IEHRTE
PFEETHIL, EEORRE 2B lAHEE L
FROFEZ ¥ - 72MHE (swayback) 3 FIE X
5. BEET 2ESRMICREBIROER ST 5
GERFHEITRYESFHTES (2.

B. k&, &

ERTA, RBRET OB ORI
TLTwARETSH S, MEE, WA, BFE B
BER .

1. MRECHEEHOER, HTE

TRESEE DR TR LTSRS VIR,
WEREIITR L STz, FHERBOEITHDL
N, SMBIZ L ZRZSREIFCHS BT, LM
FRICEREYS 5. FHBEEIL, FHOEPEIC
BBz A, MEEEDLRPIHTEOANTRA TS
b, ENLUSOBFEFRRICBZEE 2RO VEED
BT, FRERETHL. FAEEFIBLEmD
DD BHBETE, MEHFOELIERT S LR
MESEORESR, MHTREER05 L1 3.

IBHETBEE R EROBE S PR v, 5
HRECER LR RS 05w, SEE
VR LB OB, BEMISRR M EET
L, HEBRLTVABALABREARHLLZ
LTBHTE A, ZOFRIR, - BRETESE
PrCdh LFHETEEPFEE LY, 5013, BA
THBERDEETEIEIC X 2 WA SIE 2D B
TR ORI X 2 R R AR I D 5
N5, BHESEHE CREBBZSRICTRE 2T,

pu:ivy
8-
Jally
&

M2 EEmsEos
BETROETEMEROME T, MELDEER
REWZMN, SRETNDETIARBICEERRE
EOERZERDHDTENZ.

HERURE R MORERIZL 2 ER & 2 AUERD
5.

SHEROMISEMOEREIE, L34 M, L4s Hic
5T B WMEEAT BT (sprung back) 124 & 1,
FalMz s, FEEML CREERICR & Witz By /-8
MR TBET S Lbhh v,

2. EBR

BEamhed{, BERERALEBE LR
THAB. MBTRSTSELRELMATES
7, BEBBRIIEAZSKE WO TRHRINE,ICI
EBZET L. MEOBELNH 2561, BEER
BRIERBDPEHERL TR LS, BEED
70 % ZIMEETH 5 L OHEVDH 5. EHEOER
BAHZILID Y, REFMOLMIZBITZERD
R WHEHRL, EREBETRNOREERFL S
HENVDHL. EROREGPEFRESCEREBEEDC &
BHDHOT, HESMICL2BENVLETHS.

3. B-BREOERE (”3)

IREAM TEBEH OERLHEE, HiEETHAN
5. BRBETEILBMROERIZILICASNARH
RTos. - GEEEE CIZARNZER S LR
BRI ERRERS % T 5.

HeE 3 BB I D NS | SRR A AR P B D B2 &
WELBDT, BEMMBSOEMIZE > TEEY
FRA DI R R D2 EDBEITRD.

EEE OEHRE CIHEBEROMEEEAZE
X B TR 5 BB YT AT AVE B H DRI 12 8k
Lv, BEIMIICERCIHTREY S LS g0
RSB .

@ Valleix FE=

LEMEPFRORLEILE H ZFHOERI,
-6/~

49



U1
(@]
w
ot
]
iy
Ry
BR

3 (/“\ % fﬂ\ f

\\, t; ; \ Vo[ seeume
*L ;; oL eeEmEmm
4 l

(

/ ' '/’/\\\—xﬁ Ry

——14-5,

; A ee .t%%%ﬁ@gﬁ “k / [ A /3
! .\ L5-ST RES | % AT \'/, i
: § X Xt valleix =
LXK ' SR
¥ =B
a b
X3 B-EHOoRESRuCEERES
8 : EEDEIREERORERI. RIS Ee RN E L TE0 , BEEGOBICK D RO SR
LT OBHIET B,
b: B - BSOS

Valleix TR & Lidh, #HMBEAV=T R EICX
SR EMEFE TROLND.
*Wznnﬂ%‘;ﬂﬂi%a WIEIEZ E 2 B & LTRE
, BURFE CALBHEDSEE E D 7D R
%&Eﬁ'ﬁ%iﬁ&’) %

C. BRERE

JE - B8, BE, T, SBHOBREEEN;HT
R EHIECH 20BN EMZL, —F}?ﬁ BLCik
LB CRBEEREL, SBHICOWTIRLE
WIS U TR A, ZDRERD© Foerster DEHE 540
MzzZIlBEefziEes s (B4). FrEEE
DEEL, L7 KEEOBREREEDOFELILIEDN
HONMEOFEZFARL., i, —R, ZekE
LEZBHETYH, SBEWMICKEIBRELTVWIUL
(sacral sparing), FRAEBE LIS, FER
EEFEHPRIIELL PO TH 5.

INi530):E

A. MMITEEWYZFE

K4 Foerster DEBS SRS ST THREOMZTIE, FREXSIUIMEIERIE W
ME2ICED, ROVWFNHDOBAICREBEHRH 5NN DT, MTEENSHTBH ORI, T
ohy AR = S s el B2 BEOFECREICHBT 5 L HIFC3 227,
MERBEF TR TE 2T, BRI Y K7

CHETS.
FHRETITROERZFHFALZL DSV, T

L5

_69_



BOERDVEEICE 2 b0 ThHUL, BELOKE
ZIETHEAET S EMEMT 5.

B. MEESDRE

MARBATOF AR, BB - THUE, TBWEEHz
B BRCHERAEE S N2 BB S
E0Z . LarL, FHAEMEIIRIELIE (arteriosclero-
sis obliterans : ASO) HAZEMMAME % (Buerger
) ICRESNE THRITEESER TH o721,
BB E PRI MATREEZ &L TnE 2 &8
HHEDT, LT TEOMITERARD. FTETER
DI e, i U NIBRIEBEIROME %
5. BRIEEEIIRIZEBIETE & B h R ERI i
o, ROMEMPMIT S VIEEE, B, BE
BOBRIMEI D FEZFRD. THRIMITREDHE
T IEREICHET 5121E, LB E FTROME % 5Hl
L, TERIMEZ ERMETEL, ZDME (ankle bra-
chial pressure index : ABI or ABPI) 709 LT T
UL, TRICIATEEY?® 5 LB S ns.

g%l‘l

o
-
ol
>

EEERODELES

B ORIRE, BA%HRNL. g, LEg%
1/ARERZ Z¥ (quarter sit-up), EHDOERES
iy 5. BUEERBERLERICE, BEHOHES
PETFLTWAEZ EH 5.

R ORERESEBNICEET S &
(BRESRE), BESCREERZMA, BESD
JERRZAND Z L HB 5.

B - Rz 2 25618, BRNEEORENE
WOZERDHBEDT, EHROEROFE, EROH
HMPEEOREL AL, BIABRETE, &
EROMZ CHEI MM A, INTIEH 525, JER
DEIRE 2 T2 5 BinE Tl BRI KB IRE % £
vy, JEEROMES CHED % S USTE B IC &SR~
FS B, T, EREIBERICEET 5.

SHAI KRR e Cld, ERIEEM L D B em &
IR RS 5.

OkHRA)

STRR

L SE—. BEERRALV=7. BRAE—ES SAZEE HhERBARSE TS 2K B ELE. 2004

p.181-2.

2. MHEBRIEPES. B - g DSERERAREE. BE: A VA2 —H ;1982
3. MERN. T OEENBEEL 75. B £EMI ; 1975, p.394.
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B

w
o
[
il
n
D
W
BE

—A =/,\"

ﬂ/l\

ZOMOBEL

RORERE - JBHE - AR BOBEIL, HBEBLUN
WNTOLEZEBEL, FHETESEOHE, BELD
e (28, MHTEZET) 217w, 2EASTWEL
W ERBBMIOBEZ1T). IMIToOBEIZ, M2
%%%?éﬁ,k<;kﬁf§&w@imﬁ%%4
BThb MEFNTEIRE HH, Kitos

’owfﬁfzwﬁﬁ%ﬁﬁb&ﬁni&%&
v, RJBONTMREFIIT R AR 57201213, F
HE, %%@;UTﬁ®W% M, FHAOREERE
2EE L TBLENH L. ZoM, BHERDOS
WDz DICERINTIERLBIERLT A M D 5.
HEZ, MBI OVWTIREICERENTWBEDT
ZFNUSDOBEEII OV THEHT 5.

Zfii (e 2Rz,
REEIL, MEEEOREIILLHA, BED
i, §abbREESMLHBTICL ) FTRIRR 2
CLZHEMLTBL LIV ETHA.
FaFEHERR BRI £ 2 B E ClE, TREERD 2\

BBETAEIR (segmental sign)

&E BR
RIERE \
REARES
FERARES

™MIEF - 21—0O
(F1E, TR )

' SEMOEEFRE

e

H1 WEBELEZOHRRER

EERHSETERIEZ 5. FHOPLEEETIE
fREEIERERE (BEBMUTORBEIIEES L
B8, REEE L RIMEREIIRND) RS h
5. COBKRE, FHOBEECEYR FHERE
B 3FREROITRE LR HITT 50T,
FHRLEIEESND &, F‘*%F"z‘ﬁwﬂ‘_#%ﬂ? R
HIEEINLZBERIIEE SN, BRETEET
mﬁ@ﬁ(ﬁﬁﬁ,%ﬁﬁ)&&%@@i(iﬁ
B, ZRBE, EERER) 3REIhL15TH
5. RENLERICIIEHMEREN S 5.
FREIEHIEZE (Brown-Séquard JEMERE) T, &
ERMLUT OEE R EIIEEMICES 575 &
BEEZIIRAICAONS. BEEEER (FH
IREE) ORERIELET 2BROFAOBETIE
BRI EREE & F&El‘ﬁiﬁ‘c& 6 ha (E1).
2L, EENICFETIER W%&@ﬁw
FZahhTEY, ?EFEJE‘L"‘B’CA% LIRAMREL 22
ADT, EWEAD/NSVEESCEE CRBRERED
HDBFGERBHEEDADZ LN H ) H 5.

FRER (long tract sign)

o {m:lﬂ%ﬂ% (G ==
AR CIFE —RERE EEETEE) BE

eI EENRE
RES R EITTE
Babinskif{z

SRS

BEERRES { S RRRERES
(REAR) 51 MEBE
(GEERIEmE)

BEMICLDRIDBWNERE, BEER (CA) SEWER () SLTRT.
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ZOMOBES 53

®1 EFHHATAE (MMT) OHIEESE

EhTIRE 5 (normal)

) _ "4 (govtd) -
A. EFBHNDTAB gt
zero (0)~normal (5) D 6B CTHIE I N A% 3 (fair_)‘iif,
F#5 77 A M (manual muscle testing : MMT) (2 & i
OTESAZFES 2 & 1). REOEIL, T

2 (oon
OFAOMREZE MY, MEFEZM> T4 :
EihHs (F2). 1 (race)
0 (zero)

BVEHZNZ T, BAICSBH o CEEZEETEEL S (S
WICEID'T TEDTEDHIIDE D

DEDDERZEMA TH, ENICOEN > CEELEETEE
Lo EVCEID T BB 5

FERAZMAIETNE, EAICSED o CERFEETEE - (E
WICEID g CENTED. LU, BRAMDD CEENFE o
<EH7EL

ENERIIEERSEERIEE L o EWVICEEZEN T HING
%)

EIADINEIFERD SNDND, BEESFE ofe<£EUEL
EIADINHED S o 7z <8R8 S1IEL

+BRIUZERH (quadriceps femoris) : L2 - BERERR (liopsoas) : L1 -2 -3, KER#Z KERAE A& (adductors) 1 L2 -3 - 4,

3-4, KEEMEXE. TRICERZEMR % BEMMCERSE, 90" ([CHF BIsEMRSIE. BB CRBENSE, TA

T, BERRTED. BEEE S SICEHSE, KIEMZ5. DEZERESEEAZMZS. EHDERF
BREDMRTTD.

% E & # (hamstrings) : L4 -5, S1- B B8 B (gastrocnemius) : L (5), S1 - - \ERER (gluteus med. & min.) B&K
2, LR, BRIICENTE, Eilk 2, BEwEEsAL. BEGENI. BEBEE U KBEEREEIRAD (tensor fasciae latae) :
MAIEHS, BEEHSES. BTt BERNENZS. (FROSERHS L4-5, S1, tR#EXE. TREBMUT

&)

BIEMIICEDED. EAZMAENSET
D 2FZENE (LEICHITD) TED.

=ELES (flex. digitorum lon- B8R (flex. hallucis lon- RERHEER (ext. hallucis lon- FRtEEgR (ext. digitorum lon-
gus) : L5, S1, (2), BEER gus) : L5, S1-2, EEHENX gus) :L4-5, S1, FEEE M gus) :L4 -5, S1, BEER
X WOERZH U, BinE . BRICENZNAT, ERE BXE. SRHTEREMZ DD B BUEEESE, B

M2, [age-N HETED. ZMAS.

2 TEROEFHHTA L (MMT)

= REOFEOUBLEN, =+ BEOEHHM.
", .
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=2 BEEBIRNUVZ7ICBII 2T 0EEHRIR S iR NR

TR
L3-4

L4-5

L5-S1

R BAET  BEEE  BRESET
L4 AREIUEE  KREE GEE
FERAE
L5 B FEESHE
REREG  REA
S1 EENES = PEURR
BHEED 2E

ESHERR R ORRAREEENTEEESNIBaERTY.

© MMT FRIRDFER
BENCHLTCE2TIENRTE S “fair (3)7
1, BRI ERICLZFBTEBERBEHDOS%
FREICHEEL, “good (4)" XA IO 5~83 %
RS S EME XN, good (4) DIEARZDHDT
REWw, Tbh, MMT ® 0~5 D 6 B R IC
LB DREDRITERBTIER L, BIJEFT
Hb. L7 oT, BMAOEBER LG5 DEILEE
TE 225, BAHHIEL TRELRE7-0,
BERMOBHHIOLBIITES T, FHELZ LI L
WZHRIEDSH 5. MMT @ 6 BERESEMIZ R T 29 &

T, BERRSHIOBIBEM L HEIIEEE 2o

BBDT, 4+, 4—D X HHFIC+H, —2 5
L, &0l FHliS 2 DS 5.

B. TEEINDARIHIFER

BRI T TR MERE ETEL, B - 7T
EEHNHH D EHWENL, NEHIT (toe gait)
T, FEIOED E8) 254 ThiTud, ST
XETHLHEHOHIET 2 BWRT 2. EBHRT
(heel gait) T, BREHOTEI+4TRITIE, L
5 MR ORBAHES P HEEHOHHET2E
Wy 5,

R

MOREHE - PEAE - AMERE T TROBEST 2 mE
THY, TEERSEN= -0 yEBEIRET S
ZENDHBDT, LHOEBRA LTS IHEED
B,

A. TERER S

FRIERELLT ORBIC L 2 MiEEE TR, THO

BERATATLET 5 2 L3, BEBBrEETS. k
_73_..

NIRRT COMREE Tk, BHHME
MOBMIMBAEDS L7200, FHEROBELE
RERDEEHH Y, BEHIITTET 2546 LR
5 - WETAGHEOMENH L. THRDERRT
TR LD 5 VIS T IEM IS T 255813, &
THEHRZE TS TR RITET 20 TEET
5.

B. BERERS

BEERE ST (knee jerk or knee reflex) &, BT
THREOMZBESOTICANRTEOEL FIFCs
P, BEEORIESTHRUT 2 TEINT, B
FWHEEZTT 5. BEICEDOWETEAEHE
TH—5] o5 0E 2 L FEFCEEYR 25T 2
Jendrassik DIRFERATIEMREL 1T &, REHs
L %5.

C. P+ AR

RIS % D L7 IREE T, BEBEOETEEOR
B2 EEESTTF L AR I0T3 5.
R212, BBV TEBES NI T,

RS, BB L UBRERE, BESORRER

-2

9.

¥R A

A. IfITORE

1. Kemp @&

JEMEAERARA L = 7 BE T, BEICE LS
€, WEPBEOEMLERU~UE, BE (#2
JE) ZWHT2 & THEIHRENS.

B. {MEAITDi%E

1. TREEZELE (SLR) FX b& Laségue
s (S

T L b BEMEMBRETD ), B ATIRE
EXFEL, BRI ERENELTL 5.

a. SLRFA b~ (E3)
ThHREZ L (straight leg raising : SLR) + 2 k
&, BN CRESBEDOTREZ R, BEETE



H3 THEHBEEL (SLR) FZX MOFE

TOAMDZEE

2:SLR 7R FOFH. MBI TRENSEDTREREL, BEGERITELTS.
b:Bragard BEOFR. SLR TR MNIZEBOEEENR, LEHRBEERETS.

EBUTELETHL0OT, HEEA=TRERRE
ETHAMEMRERT ABETIE, BEHHIS T
RS BIEAD OB L TELHENEST 5.
HAGITIE, BEREE2 5 RIS TR A AT
5. BHTHFATRAOKEE THOAE LT
o, SLR 7 A M, REMEOMZEERBE (en-
* sion sign) OFFERFMET 2 &L LR TEREDS
WEREVwbR T3, '
® Bragard (&

SLR 7 A FOBRICEESOEREEIMZ, LEMH
BEEY LVFRTHHETHS (H3b).

4 Laségue BIRDFIE

BEEZRCICHRTD.

b. Laségue B&

BE BB & BB OB L, BEd
BEOEME R4 IZMEL TSLR & A2
%, WEGED HIUE Lasegue BIERBIE S HET 5.
i, BREFRA L LEMEROENDDICE
RENTZFETHY, LEHERBEE T, B
JEE TR R, BRES2HET R L& IC0
HIBATHR LY, BRESREECIIRESEET
bEICREEEIOEEYFRAS (H4).

@ Kernig Bz

Lastgue BB L § o 72 { B2 FHEZIT, BB

FIBFER D725 90° BREIENE BRI A 5 45° DL L fib

BTE2WEEIC Kemig BIERBME L HET 5.
...74_
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3B BREBH

H5

AEE#Z(ERE (FNS) X hOFH

2. X% Laségue #iRH D LG
o SLR =X b

=@ D SLR (well leg straight leg raising) 5 A b
2T ) BRICBENE A RGBT L BT
B, HERRANZT %2 EOFIFENSIHEEICED
biA, TOFAME, SLRFA M XD b HEIR
FEEOHFEZ I VARET 2D DT, L4-5, L5S1
HEREANV =7 D 25 % 2Btk & BEIEVAS, 4
EMIZ90% LLEICET 0T, HEHEAVZTD
BB TELD THFRRIERE 2 5.

@ Brudzinski #{&

BIERBER 2 2ETH 5. BN CHEE
ZEIRICIBEI S 5 &, HREOET & BRBIENIC HEDRY 2
BHIZSEZ VIR TH 5. BREERERHER
Ll X AREREASSELNAEEI0IL, EIEE
DEJ/ELEL, JOWEPERT .

C. BEMITORE

1. FNS X

FEEHEME (femoral nerve stretch : FNS) 7 &

- hTIE, BEIRERMTHRES % 90 Bl L

L, REDVTHRZELET 5 & RBEAIEICER, K
Wedri b, EAEEEMEALV =7 2 &80T, L2-
4 O ENIEMFAROEBIRER L 72 KhR e R
L 20, BEERBALO £ 179 HIEIL Was-

sermann BEE 5 (& 5).
75

D. BREEEREOERIDIcHDIRE

Laségue 1% D (3 5 12 Patrick 7 A } % Thomas
FAMEH 5.

1. Patrick & X b

BEZWMLE LCRESEE - 4485 - S5E
FAEE), bW 2HE (H5) DEEr L o8,
BWEPRZ THIIRE A 2BETH 5. REEESR
T RERCIRBENI R AT IR 52°, LEHREE
TIEAN .

2. Thomas ¥ X +

TERRERESIC X 2 BB IRE LB I L 5
BREAT N, IRBIAERERIC X A IREIEE thiis o
ER|EHADRETH S, W TRMBEMOMER T
i, BRI T ARIEERIC L Y, BXBIEIC
BRI~ B2V E a2 5. LaL, —FO
BB IR RBEE L WD L, EHNEH
T B2, KBRS U BT d i
L.

E. (IIEREERZBRDRE

MIFEEIRE AISEZ 5 BBRBAREES, s
MEROZINCE, DTOFA MSEwWLNRS,

1. Gaenslen X b+

BEZUBMLE LT—HORMESZERL, Mh
DRI 2 BRI TIBHEER L FRT 27
FTHS, BEEHZEHRREEL20I, BEAED
IICERERAMIET 5 & O REMIE L 68, ThEE
by B6) &, BBMI TR % MhEhEIcE
RBRIELHEND .

2. Newion &X

F1UFHIIG B LR & 8T, W TRMA
DEBZEAICHLECIIICLTER HRT
5. F2FHIBEEEREET, WEBMLS 50id
BB THREZEEL TIBESELFET 5. &
3 FRIGEBAML TIE %58 { BB LALG RS+ 5
%35 &7

3. FUABHEIREEDT X b
FEPBE TIRILRRERIC & 5 4B

CBBITI LA BB, Freiberg 7 A bR FAIR BIfiLiZ

LBTIRARTHEA D 5.



6 Gaenslen FX b~

DRI CRIICES ORBEZESRLU (), T0%, BACKBEHTEERS

7 Newton X b+

a:81F%. MU CTERIOBEZAEEICBUNIKIICULTERER

FERTD:

b E2FR. MENFFREN TlEEs B UIIBREREERRY

5.

C:EI3IFR. BEMUTEZE<mE UIEBHEBZEHRRET 2.
(Newton DRL. Proc Roy Soc Med 1957 ; 50 : 850-3.7)
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TORDEEE

BT (b)), BRIDONEEEEZTERT 2.
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- w
1
¥
A
r
[
B

8 FAIR Bl
BEZ, BHOBDHAZLICURABMICTS. ZUTCSRIORBEEICERM (flexion), )& (adduc-
tion), AE (internal rotation) ORAIEEBEDCE TEENRERIND.

9 Flip #i2

a: FERRBAOESE, b BiE, c: Bk
SLR 7R SOBH TAFRDEEDESE,
SERPIESRENERENEEDND. c

_7’7._.





